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XVIII. ' A Defcriptionof'a 'new Syjtem of P fires in the Focus of a 
'Tele/cope, for obferving the, comparative Right AJcenfom and 
Declinations of, cceig/iial Objeas.;' together with a Method of in- 
vejligatjng the fame when obfervecl by. the , Rhombm? though it 
happen not to be truly in an equatorial Pojition, By the Rev* 
Francis Wollafton, Lh.B. F.R.S. 



R«ad; April 7, 1785. 

IN confequence of a paper communicated the laft year to 
this Society, and honoured with a place in our Tranfa&ions,. 
it may be expected of me, that I mould now deliver in an ac- 
count of what farther obfervations I have made on that con- 
stellation of which I then gave a rough map. This I readily 
would do, if they were in any degree worthy of the Society's 
notice. But as yet they are far from perfect : how much better 
they may fucceed hereafter, time muft mew. 

Yet has this year perhaps not quite been loft ; the difficulties 
which difappointed my hopes, having led to what appears to me 
an improvement in the inftrument with which to purfue fuch 
obfervations. 

My deiign, as was hinted in that Paper, was to afcertain, as 
well as I was able, the right afcenfions and declinations of the 
ilars I had laid down ; by obferving their meridian pajfages and 
meridian altitudes, where that could be done with fuch fmall 
inftruments as mine ; as alfo by their comparative pajjdges 
through the field of an equatorial telefcope furniflied with a 
7 fyftem 
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fyftem of wires invented by Dr. Bradley, and called by the 
French Reticule Rhambo'iie, whence it has commonly obtained; 
in Engliih the name pf the Rhomboid. 

In the former I was difappointed by the weather j which from, 
the time I went into the country, in the middle of May, till 
the end of June, when that conflellation came to the meridian, 
in the day -light, afforded me very few evenings fit for obfer- 
vation. 

In the latter I failed, through the imperfe&ion of my inftru- 
ment, or my own want of ikill in the ufe of it ; for though, 
a fingle fet pf abfervations in any one evening would appear 
very gpod, yet when reduced by calculation, and confronted^ 
with pther repeated trials,, they never gave me the fatisfa&ioiv 
I wiflied. 

The rhombus (for a rhombus,, and not a rhomboid;, it ought 
mofi properly to be called): is very good in theory ; but very 
difficult to get executed with precifion, and liable to fome inac- 
curacy in the phfervation. The truth of it depends upon the 
longer diagonal being exactly twice the length of the morteE- 
pne j which requires an aukward angle (53 y / 48") at the ver- 
tex, not eafily to be hit by the workmen, and therefore feldom 
fuffieiently true, Befide this, as the fides of the rhombus, on» 
which depends the calculation for differences of declination, are 
but 26° 33 / 54" declining from the perpendicular or horary 
wire-, a very fmall error in obferving the pafl'age of a ftar 
piakes a very material; difference in the revolt. 

This, determined me upon making trial of a fquare placedi 
angularly (an addition to M. Cassini's wires at 45 , as may be 
feen in tab. XII. fig. 1 .) which feems to anfwer better. £ 
muft confefs I have not yet had opportunity for trying it £o 
completely as I could wim :. but I was unwilling to let thisi 

yea©- 
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year flip by, without making it known ; fin ce, I think, from 

what I have done with it, I may he confident of its utility*. 

The properties and advantages of fuch a fyftera of , wires 
fcarcely need to be pointed out to aftronomers. The whole ex- 
tent of the field is employed as it is in the rhombus (the want 
of which was faid to be Dr. Bradley's objection to M. Cas- 
sini's wires*) ; but being formed of right angles or half-right 
angles, to which workmen are moil accuftomed, they will 
always be apt to execute their part better; and the obliques, 
from the differences being juft double to what they are in the 
rhombus, give the comparative declinations with twice the 
certainty. To this the number of correfponding obfervations 
in the paflage of every ftar add considerably ; lince you may 
calculate its diftance from the center C, from the angle D or E 
or from one of the intermediate angles K, as you (hall fee occa- 
fion. The fame indeed you may do in the fhombus from D or 
from E; or, if the rhombus be formed of wires, from the 
angle at L, fig. 2. ; but only with half the precifion. The 
refult of a fingle paflage of any one ftar (excepting towards the 
extremities of the field) gives the extent of the field equally in 
each, provided the declination of the ftar be known, by de- 
ducing its diftance from thofe feveral angles ; and fuch deduc- 
tions ferve as a ftill farther xheck upon every obfervation ; be- 

* What is here offered is by no means to be underftood as recommending any 
fyftem of wires in preference to a&ual meafurement with a micrometer, but to 
render the life of -them as convenient as may be to fuch gentlemen as are not 
provided with better inftruments. The equatorial micrometer with a large field 
(fuch as I have feen at Mr. Aubert's, of Mr. Smeaton's conftruftion) I take to 
be the befl inftrument for taking differences of right afcenfion and declination 
out of the meridian ; and far fuperior to any fyftem of fixed wires, or indeed to 
any equatorial fet&or -whatever. 

caufe, 
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caufe, if any part of it be thought doubtful, its tallying or not 
tallying with the known extent of the field will mew whe- 
ther there be any error, or where it lies. And, in each of 
them, the parallel wires will tell you whether the placing of 
your inftrument be true or faulty ; becaufe, if truly made and 
truly fet, the fame ftar mufl take the fame time in palling from 
one wire to its correfponding parallel ; which will differ confi- 
derably, and in every ftar the fame way, if the pofition be 
faulty. 

Some of thefe latter remarks might have been fpared, but 
that they may ferve as hints to fuch gentlemen as may be in- 
clined to lend their affiftance to what was propofed the laft 
year, and who may not have confidered the many helps to be 
derived from a crofs examination of theobfervations they make. 
For their ufe alfo it may be proper to add, what indeed is no- 
thing new, that if the pofition of the inftrument be found, 
erroneous, the formula given by M. de la> Lande in his 
Aftronomy will ferve to rectify the obfervation. Calling the 
larger interval between the paflage of any oblique and the ho- 
rary wire m, and the fmaller one », ~ , \" will give the dif- 

ference of declination (in time, to be converted into degrees, 
and multiplied by the cofirie of declination) from the angle 

where that oblique meets the horary; and - n ~ - h ~. the di'f- 

ference in right afcenfion from, the fame, angle. It muftiurdy 
be almoft needlefs to mention, that where the pofition is true, 
half the interval of time between ra fiar's'paffing any two cor- 
refponding obliques, converted into degrees, and multiplied by 
the cofine of declination, will give the difference in declination, 
of that ftar from the angle where thofe obliques meet, as the 
whole interval does in the rhombus. 

3m- 
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But it may, perhaps, be of fervice to aftronomy, or at Ieafi? 
not unacceptable to thofe gentlemen who ufe the Rhombus, 
that I mould fubjoin another formula (contrived for me the la ft 
fummer by my Son, now Mathematical Lecturer at Sidney 
College, Cambridge) for inveftigating the comparative right 
afcenfions and declinations of ftars obferved by it, when the 
inflrument is not placed truly in the plarie of the equator. I 
was led into wilhing for fome fuch formula, in confequence of 
tin ingenious Paper, kindly communicated to me by Sir H. C. 
Englefield, Bart. F. R. S. giving an account of his method 
of doing it by a fcale and figure; which, though very eafy 
when one is provided with fuch a fcale, appeared to me to be of 
lefs general ufe than by calculation ; and I do not know that 
any thing of the kind is to be met with in any publication. 

Let the angle DLL, fig. 2. (which, by conftru&ion, is 
6? 26' 6") be called .... 

The diagonal LL (whofe extent, that is, what portion ( 
a great circle it comprehends, muft be known to theobferve; 
be called - ... 

The larger interval obferved between the paflage of a 'ft« 
by an oblique and the horary wire (as be) 

The fmaller ditto of the fame ftar (as cd) - n 

The larger ditto of another ftar (as /3 y) - - ft, 

The fmaller ditto (as y <J) - - - » 

Then - 1 - — = tangent of the angle which LL makes 

with a parallel of declination : call this q 
The angle q being thus found, then 
2 . wco.xfin. a+g ^ _. difference ; n declination between the 

R X fin. a 2 

two points on the vertical wire where 

thofe 
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thofe ftars pafs it* ,N. B. This be- 
ing in time muft be converted into 
degrees, and multiplied by cofine of 
declination as ufual, to give the true 
difference in declination between the 
ftars. 
And the fame expreffion, viz. 

a . «co,x m.a+ q x g^ ,_ ^ ( jjfp erence j n j& between thofe two 
is. x lin. a ■ * . 

points; to be applied as a correction 
to the obferved times. 
The fame maybe done by the larger intervals m and p, only 
by fubftituting a — q in the place of a + q, thus : 

2 •wcouX fin. — 17 j. i»£*» • 1 i« • ■ t 

p r x col. a — difference in declination as above? 

is. x hn. a •* * 

or ..... x fin. y = afcenfional difference. 

If the ftars differ too much in declination to come within 
the expreffion above (as N° 2. and 3.) then the differences of 
the angles D and E in declination and right afcenfion may be 
found thus: 

— ~- — '-$ = difference in declination between D and E ; 

— v * in * f =: their afcenfional difference ; 

and the difference of each ftar from its refpecYtvely neareft 
angle of the rhombus, may be deduced by the former expref- 
fion," leaving out the confideration of the other ftar, thus : 

2.«xfin.„ + ? c6( = difference of thfi ft ;■ declinat|6n 
R x fin. a 3 

from its neareft angle. 

and . . . x&n-q — its difference in right afcenfion. 

The application of thefe formulae is very eafy: for having 
ound q, if you fet down its cofine in one column for declina- 

Vo.l. LXXV^ A a a tion. 
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tion, and Its fine in another column for right afcenfion, and" 
under each the coaftant fin. a+q, and the arithmetical compl. 
of fin. a ; thefe being added together will make two lums, 
for the comparative obfervations of every ftar which may pafs 
your field ; and, unlefs your field be very large, and the decli- 
nation of the flars very great, if to the column for declination 
you add the cofine of declination of the center of your, field,, it 
will adapt itfelf to all the produces. 

FRANCIS WOLLASTON. 

Charter-houfe-Sqnare,. 
March i$, J 7 85. 



P G S T S C R I P t: 

SINCE the delivery of this Paper, it has- occurred tome, 
that it may fometimes be convenient toknow the angle of 
deviation from the true equatorial pofition in the new fyflem of 
wires. This is to be deduced' nearly in the fame manner as in. 

the rhombus ; for — — = tang, q. By this angle any obferved 

differences in right afcenfion may be corrected : for, the dif- 
ference in declination between any two flars (or their dif- 
ference from the angle) multiplied by fin. jy will give the cor- 
rection required. l 
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